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ical environment on human activity and behavior, as well as the physical
and climatic milieu.
Unfortunately, the book is slanted. Since the author worked with Carrel,
the writing is colored by the dualistic approach to the nature of man.
While admitting that man is a physical chemical machine, his activity is
governed in part not only by the physical laws of the universe but, also,
by spiritual and moral laws. The author pleads for the development of
an elite through the application of what we know about genetics, nutrition,
climate, and education. Inherent in the argument is the belief that the
social organizations of man are more important than the individual. This
is always the argument of the moralist who thinks he knows all the an-
swers and would make others conform to what he believes is right.
The author proposes the development of better individuals but only be-
cause they can thereby build better communities. He admits that the whole
is greater than the sum of its parts, but forgets that the whole cannot
exist without adequate components. Very clearly he assumes the existence
of a moral law which is something over and above the laws of the material
universe. It will be remembered that Sir Charles Sherrington in his im-
portant book, Man on His Nature, calls attention to the difficulty of ex-
plaining how mind, which exists in neither time nor place, and which in-
volves no energy transformations, influences the brain which does exist
in space and in time, and which does involve energy transformation.
This is the key problem, of course. In all studies of man one must
decide, largely as a matter of belief, whether or not man is a special crea-
tion endowed with a mind or a spirit which transcends the physical, or
that man is a collection of material substances subject to natural law
which, because of incredible complexity, acquire qualitative attributes that
the dualists prefer to call mind, or soul. For the dualist, this mind or soul
recognizes the existence of moral law which transcends natural law. Un-
fortunately, this denies the unity of the universe. Moral law then becomes
a matter of belief which cannot be subjected to the same kind of verifiable
analysis to be found everywhere in the physical universe.
It would seem much more intelligent to hold that what is true is right,
and what is wrong is evil. Since our understanding of what is true changes
as our knowledge and wisdom grow, so moral law changes accordingly.
None of us knows all the answers; how stupid the world would be if we
did. It is dangerous to assume, therefore, that the moral law for any gen-
eration holds throughout all generations. This does not deny the existence
of absolutes, but only asserts that man is struggling toward them, but has
not yet reached them.
If you are a dualist, this is an interesting and informative book; if you
are not, it is maddening. H. S. BURR
ATOMIC ENERGY IN MEDICINE. By K. E. Halnan. New York, Philosoph-
ical Library, Inc., and printed in Great Britain for Philosophical Library
by Industrial Press, Ltd., South-end-on-Sea, Essex, 1957. 157 pp. $6.00.
This book was written by a British radiologist for readers not necessarily
having much knowledge of either physics or medicine. Although it is re-
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garded as a general introduction to the interesting new field of atomic
medicine, it covers a vast amount of information on radioisotopes which
are used in medical research, diagnosis, and therapy. The background of
nuclear physics on each aspect of this new field of medicine is concisely
explained.
The medical use of high energy particle accelerators such as cyclotron,
betatron, synchrotron, and linear accelerators are briefly described. The
linear accelerator is considered as the machine which has real practical
value in radiotherapy. In radiotherapy today in England there is consider-
able competition between linear accelerator and large telecurie units, such
as Cobalt-60 or Cesium-137. Both these developments are important by-
products of atomic energy development.
The three dangerous biological effects of radiation to man are discussed
in some detail: (1) immediate danger of tissue damage from individual
high exposure, (2) long-term danger of chronic damage to tissue with
possible induction of cancer, (3) remote but important danger of perma-
nent genetic damage that may seriously affect future generations.
The common levels of radiation exposure are listed in detail based on
the data published in Great Britain. Some interesting estimated figures
on radiation received by the whole population of Great Britain to repro-
ductive organs in the first 30 years of life as a genetic hazard are ab-
stracted as follows: Natural body radioactivity, 690 mr. (milliroentgen);
cosmic rays and terrestrial radioactivity, 1770 mr.; diagnostic x-ray to
patients, 630 mr.; luminous watches, 30 mr.; atomic bomb explosions, 26
mr.; shoe-fitting machines, 3 mr.; air crew from luminous aircraft instru-
ments, 0.3 mr.; occupational, 50 mr. The dose required to double human
mutation rate is estimated to be 50,000 mr. The author also stresses the
opinion that genetic damage by radiation is not yet fully understood and
must be worked out as one of our most urgent problems.
The material chosen is mainly from the British sources and is based on
a comprehensive review of the literature of the subject. The illustrations
.are excellent but no bibliography is appended. It is easy and pleasing to
read and it should be recommended to medical students, nurses, and physi-
cians who want to have a general and up-to-date view of this subject.
C. H. CHANG
THE STRATEGY OF THE GENES. By C. H. Waddington, with an appendix
by H. Kacser. New York, Macmillan, 1958. ix, 262 pp. $4.00.
"How does development produce entities which have Form, in the sense
of integration or wholeness; how does evolution bring into being organisms
which have Ends, in the sense of goal-seeking or directiveness?" An ex-
amination of these questions provides the unifying theme for this collection
of essays which are Professor Waddington's most recent contribution to
theoretical biology. Although portions of four of the five essays have ap-
peared elsewhere in different form, they are essentially new and contain
much unpublished experimental work in support of theoretical arguments.
There is an appendix entitled "Some Physico-Chemical Aspects of Bio-
logical Organization," which has been contributed by Dr. H. Kacser of
the Institute of Animal Genetics in Edinburgh. Dr. Kacser discusses sev-
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